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high speeds as they fly towards the cathode, and those
axially pass right through the fine tube, emerging as a narrow
beam.
This %eam is subjected to analysis by causing it to pass
between the pieces of soft iron P5 Pf which are placed between
the poles M, M' of a powerful electromagnet. P and P? con-
stitute the pole pieces of the magnet, but are electrically
insulated from it by thin sheets of mica X, X", and so can be
raised to any desired potential difference by means of the
leads shown in the diagram. The rays then enter the highly
exhausted cc camera " G, and finally impinge upon the fluores-
cent screen or photographic plate H. In order that the stray
magnetic field may not interfere with the main discharge in
A, shields of soft iron, I, T are interposed between the
and the bulb.
If there is no field between the plates P7 Pr the beam of rays
will strike the screen at a point in line with the fine tube called
the undeflected spot. If an electric field of strength X is
now applied between the plates a particle of mass m, charge et
moving with velocity v, will be deflected in the plane of the
paper and will no longer strike the screen at the undetected
spot, but at a distance x from it. Simple dynamics show
that if the angle of deflection is small x = k(Ke/mvz). In the
same way, if the electric field is removed and a magnetic
of strength H applied between P and P' the particle will be
deflected at right angles to the plane of the paper and strike
the screen at a distance y from the undeflected spot where
y = kf(BLe/mv), k and k' being constants depending solely on
the dimensions and form of the apparatus used. If now, with
the undeflected spot as origin, we take axes of co-ordinates
OX, OY along the lines of electric and magnetic deflection,
when both fields are applied simultaneously the particle will
strike the screen at the point (x9 y) where y/x is a measure of
its velocity and y*/x is a measure of m/e its ratio of mass to
charge.
Now e can only exist as the electronic charge 4-77 x I0~10
C.G.S. or a simple multiple of it. Thus if we have a beam of
positive rays of constant mass, but moving with velocities
varying over a considerable range, y*/x will be constant and